Les commentaires et analyses développés n'engagent que leurs auteurs qui restent seuls responsables des erreurs et insuffisances. The international community has made a commitment that aims to halve, by 2015, the number of people without access to safe drinking water and hygienic sanitation systems. In Togo, the government struggles to provide the population with access to water and sanitation, despite a proactive policy. We argue that a connection to safe water and sanitation increases housing values. Using collected data from the city of Dapaong, we develop a hedonic price model to capture the relationship between housing values and their characteristics. Our results support the need to accompany any investment in access to water and sanitation with real estate policies, so that the poorest households remain beneficiaries of the pro-poor policies.
Avertissement :
Les commentaires et analyses développés n'engagent que leurs auteurs qui restent seuls responsables des erreurs et insuffisances.
Introduction
While the international community has begun discussions on the passage from the Millennium Development Goals (MDGs) to Sustainable Development Goals (SDGs) to prepare for the post-2015 phase, access to safe water and adequate sanitation remains important in the fight against poverty. Indeed, the absence or inadequacy of drinking water and sanitation affects the living standards of the populations concerned (Hutton et al., 2007; Kayaga et al., 2003) . According to the World Health Organization (WHO), "88% of diarrhoeal disease is attributed to unsafe water supply, inadequate sanitation, and hygiene."
1 UNICEF reports that 7 million people worldwide, including at least 2 million children under 5, die each year from water-related diseases. To solve this problem, the international community has thus made a commitment that aims to halve, by 2015, the number of people without access to safe drinking water and hygienic sanitation systems (MDGs).
In achieving the MDGs, Sub-Saharan Africa lags behind the rest of developing and transition countries. The countries in this region face enormous difficulties in terms of allowing their population access to drinking water and to basic sanitation systems. As with all other countries in the subcontinent, Togo will struggle to reach the MDGs by 2015. Indeed, today only 40% of the population has access to improved water and, worse still, in 2010 only 13% of the population had access to improved sanitation facilities in the sense of the MDGs (JMP, 2
). These cover public sewer connections, septic system connections, pour-flush latrines, simple pit latrines, and ventilated improved pit latrines. 4 The Togolese government struggles to provide the majority of the population with access to improved water and sanitation, despite a proactive policy in the water sector. Indeed, this sector requires huge investments. Thus, the government needs the support of international development actors, as it hopes to achieve the target by 2015.
The issue of wide access to improved water and sanitation is greater in Africa especially in the context of rapid urbanization and constant urban extension of cities. According to the United Nations Fund for Population Activities (UNFPA, 2007) , the urban population in Africa will double from 2000 to 2030. This poses enormous problems of access to housing for the growing urban population. There is indeed a mismatch between increasing demand for housing and insufficient supply, with the consequent lack of common utilities, and various urban infrastructures such as access to water and sanitation. In this context, it is essential to analyze the formation of housing values and to determine how basic services, such as access to safe water and sanitation, are capitalized into these values. Beyond the fact that such information is essential for utility managers in low-income countries, studying these interactions is important for two reasons. 1 Source: http://www.who.int/water_sanitation_health/publications/factsfigures04/en/, last consulted 28/01/2013 2 JMP is in charge of the follow-up on the progress and achievement of the MDGs from the point of view of water supply and sanitation. 3 Source: http://www.wssinfo.org/data-estimates/introduction/, last consulted on 06/10/2013 4 The WHO/UNICEF Joint Monitoring Program (JMP) distinguishes four types of sanitation, mainly grouped into two big categories: "improved" versus "non-improved". Among the non-improved systems is defecation in nature (which in fact corresponds to the lack of latrine) and the traditional latrines that includes all the nonhygienic facilities (non-built pits, lack of ventilation system, use of non-perennial materials, and so forth) that bear risks for health and the environment. Among the "improved" facilities, one can distinguish the ventilated improved pit latrines, the manual flush toilets, the ecologic latrines such as "Ecosan," and also the modern flush toilets (modern toilets).
First, increasing attention has been given to Water, Sanitation, and Hygiene ("WASH", as this is called in international development programs) access due to its status in poverty reduction policies and MDGs. Recent developments in the literature put forward the considerable cost of extending the water network (Nauges and Van Den Berg, 2009; Onjala et al., 2013; and Stage and Uwera, 2012) . As pointed out by Stage and Uwera (2012) , in poorer countries, massive water investment programs are still a long way off. What is more, if new connections are established, it may be required that households pay the entire investment costs. For liquidity-constrained households, such expenditure is unrealistic. A way to secure a water connection and sanitation is to buy or rent a property that is already connected to these basic services. As a consequence, one may expect the real estate market to reflect the value of water and sanitation access. Hence, this is a research imperative that calls for considerable efforts towards understanding households' willingness-to-pay for water and sanitation and, in fine, carries policy implications.
Second, the hedonic pricing method (HPM) has drawn attention from scholars for several decades since the seminal paper by Rosen (1974) . Studying real estate markets in African cities may therefore offer an interesting case for understanding the impacts of infrastructure and utilities investments on households. It should be noted that research on the interactions between amenities and real estate markets in African cities is scarce, although, as explained above, the stakes are high. Existing studies in African cities (Arimah, 1992; Asabere, 1981a; Asabere, 1981b; Asabere, 2004; Choumert et al., 2013; Els and Von Fintel, 2010; Gulyani and Talukdar, 2008; Knight et al., 2004; and Megbolugbe, 1989 ) find contrasting results. To our knowledge, no hedonic study has been performed on the Togolese housing market.
In this paper, we estimate the costs incurred by households to access certain housing characteristics, i.e. their implicit marginal price, in the city of Dapaong in Togo. Precisely, we focus on access to water and sanitation. The structure of this paper is as follows. Section 2 presents issues in the access to property in Togo. Section 3 discusses the literature on the use of the hedonic price method applied to water and sanitation in the African context. Data collection is presented in Section 4. Section 5 covers the empirical strategy. Results and policy implications are discussed in Section 6 before we conclude.
Access to housing in Togo
The UN set the MDGs to be achieved by 2015. This global initiative has eight goals, consisting of 17 targets broken down into 48 indicators. Togo, as well as other developing countries, undertook to achieve the MDGs, notably in matters of water and sanitation. However, the conjunction of the long socio-political turmoil since 1991 and the world food and financial crises of 2008 and 2009 have heavily penalized the country (UNDP, 2010). In 2010, 51% of the population carried on defecating in nature and only 6% have piped water (JMP WHO/UNICEF, 2012).
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Access to land is one of the concerns of the population, thereby driving the expansion of cities and the increasing development of land and real estate markets (Houdeingar, 2009) . Before colonization, customary tenure prevailed.
6 Colonization brought a modern regime founded on the notion of private property as defined by the French Civil Code. It is a regulation regime written with the concept of private property leading to "definite and unassailable land ownership." Today, these two systems coexist in Togo (Houdeingar, 2009) , which translates into 3 modes of access to land: (i) acquisition by operating lifetime, which is older and characterized by the recognition of the right to land in a community who practiced farming and/or grazing continuously for at least three generations, that is to say 75 years without an area disputed by a third party; (ii) acquisition by legate, that is to receive the gift of the land area, which generally relates to foreigners who have lived long in the area and who had to render important services to the community; and (iii) acquisition by purchase, which is concretely the exchange of goods-land ownership against payment.
Several texts govern the organization of land in Togo 7 and three Government departments are in charge of land ownership matters: Town Planning and Housing Department (with a section in charge of the conception of national and regional development); Agriculture, Breeding, and Fishery Department (whose section of development and equipment is in charge of the management of rural lands); and Finance and Economy Department (which, through the office for land ownership and cadastral, plays an important role in the management of Togo's national land heritage).
The different stages of homeownership (land or plot) in Togo are as follows: (i) the customer gets a receipt for the purchase; (ii) the layout is drawn up by a registered surveyor and signed by the Town Planning Department (for land in an urban area) or the development and equipment office (for land in a rural area) and the cadastral; (iii) confirmation of the sale by means of either a lawyer (in order to establish a notarized certificate confirming the sale), a decision to confirm the sale or the establishment of a sale contract by the city council, or the prefecture; (iv) registration and publication in the official announcements by the office of home ownership and cadastral; (v) contradictory boundary marking by the cadastral; and (vi) officially granting land ownership to the purchaser that becomes the owner of the land. That land ownership is unassailable and imprescriptible.
Togo's real estate market is segmented. Indeed, the properties are highly heterogeneous. The main types of housing are celibatoriums, villas, mud houses, and huts.
Informal settlements occupy a growing portion of the urban space in the context of urban sprawl. The inhabitants of the shantytowns are considered, at first glance, as the city's poorest. Note that poverty is not confined to poor outlying neighborhoods. The poor are scattered in many districts. They may be migrants recently arrived in town or unemployed youth, etc. The low capacity of mobility in these expanding urban spaces is a component of poverty (Bertrand, 2011) . It particularly relates to tenants who are unable to rent better housing in another neighborhood or who cannot meet the resources necessary to buy land and build a house in the new extensions of the city. The poor are also the individuals who live in the periphery and cannot afford the cost and time implied by increased commuting to activities in areas located in central districts. This dissemination of the poor in urban areas is related to the increasing deterioration of working conditions and employment since the 1980s, in the context of structural adjustment policies. The wage crisis in the modern sector has gone hand-in-hand with an increase in low-paid informal activities. 
Literature review
Two major issues emerge when studying water and sanitation. On the one hand, there is the question of household's preferences and their willingness-to-pay and, on the other hand, financing such services.
The literature on the topic of access to drinking water and sanitation in developing countries is abundant. Generally, these studies examine the willingness-to-pay (WTP) for improved water services (ex-ante studies), the determinants of choices (ex-ante), or the determinants of actual choice (ex-post) of the mode of household supply, and finally, the demand for safe drinking water. Authors generally start from a collection of data obtained through household surveys, then they analyze the demand or the determinants of household choices in water access (see, for instance, Ahmad et al., 2005; Briand et al., 2009a; Briand et al., 2009b; Briand and Laré, 2013; Nauges and Strand, 2007; and Nauges and Whittington, 2009) . Others analyze what motivates attitudes and preferences in terms of latrines and sanitation (Jenkins and Curtis, 2005; Whittington et al., 1993 Whittington et al., , 2012 Another approach is the use of the hedonic pricing method (HPM) (Rosen, 1974) . It has seen important development in the field of environmental and natural resources economics because of its ability to measure, from observed behaviors, values that households allocate to various amenities. From the perspective of public policy, this method provides an overview of the functioning of residential markets and of the implicit prices of amenities. The HPM has drawn attention from scholars for several decades but not in African countries, probably due to the lack of real estate data.
Yet the African city will undoubtedly be at the heart of large questions about the interactions between urbanization, housing, access to infrastructure and amenities-crucial issues from the perspective of the transition from Millennium Development Goals (MDGs) to Sustainable Development Goals (SDGs).
Few hedonic pricing studies have been carried out on African real estate markets. Research is even scarcer regarding water and sanitation, and results are mixed. Asabere (1981) and Asabere (2004) analyze housing values in Ghana and find significant impact from access to a package of services that include piped water. However, access to water is not studied separately. Megbolugbe (1989) investigates assessed property values in Jos, Nigeria and finds that access to water matters for the valuation of single-household dwellings but not for multi-household dwellings. Arimah (1992) does not find a significant impact of access to piped water or of having a water-operated lavatory when analyzing the rental housing in Ibadan (Nigeria). Knight et al. (2004) study rental prices in Uganda. They find a positive effect of piped water and flush toilets on rents. Gulyani and Talukdar (2008) find that access to piped water and "reasonable access to toilet" 8 are determinants of monthly rent in Nairobi slum areas in Kenya. In a study on sale prices in South Africa, Els and Von Fintel (2010) find that the number of bathrooms does matter. Finally, Choumert et al. (2013) find a positive impact of piped water access on rental values in Kigali, Rwanda.
It is therefore difficult to draw conclusions from this still embryonic literature.
9 Whether access to piped water and sanitation has an impact on real estate price (and to what extent) remains an open question.
Data collection

Dapaong city
Dapaong city in Northern Togo (a French speaking country), is in the constituency of Tone, in the Savannah region (the poorest region of the country). With an area of 115 square km, it is 650 km away from Lomé, the capital city of Togo, and 300 km from Ouagadougou, the capital city of Burkina Faso. The weather is Sahelian tropical with a long dry season that heavily influences agriculture.
The city of Dapaong is divided into 26 districts and its population is estimated at 68,650 inhabitants (Direction Régionale de la Statistique, 2010).
Investigation and data collected
The household survey was conducted in 2010 from April to June by five investigators. 10 The questionnaire was conceived in order to collect data on the socio-economic characteristics of the households of different areas of Dapaong city, their current mode of access to water and sanitation, and also their hygienic and health practices. In order to have a representative sample of the population, we have used a simple stratified random survey (see appendix A for more details on the survey). The city has thus been divided into four sub-groups regarding the geographical situation and the coverage of the TDE 11 network. Then, households were randomly drawn in each of the four groups. Data collection was conducted on a sample of 556 households in the 26 districts, including 86 households in the peripheral area, 169 in the Center West, 107 in the Center East, and 196 in the Center (cf. Figure 1 ). Among these households, 386 are owners (278 own dwellings in celibatoriums, 108 in mud houses), while the rest rent their dwellings or are accommodated free of charge. The average monthly income of these 386 households is Fcfa 69,825. 
Empirical analysis a. Variables
The dataset includes 386 houses units, among which 108 are "mud houses" and 278 are "celibatoriums." A mud house is a structure characteristically built of banco (adobe or mud brick). A celibatorium is composed of several housing units (while being different from an apartment building). For each, we have the estimated value given by the household (Housing_value) and intrinsic characteristics: the number of rooms 12 (Room), the construction material of walls (e.g. in cement Cement_wall as opposed to adobe Adobe_wall and improved adobe walls Adobe2_wall), the construction material of the floor (e.g. in cement Cement_floor as opposed to sand Sand_floor and clay Clay_floor), the state of the dwelling (Excellent, Medium, Degraded, Unfinished) , and access to electricity (Elec). Finally, we include a variable for access to piped water within the dwelling (Piped_water) and one for the presence of latrines in the MDGs' sense (Latrine_MDG).
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Descriptive statistics of variables are provided in Tables 1 and 2 . Appendix B provides statistics for the full sample. 
b. Fixed effects models versus random effects models
According to Jones and Bullen (1994) and Orford (2000) the hedonic price function applied to the housing market can be written as follows:
where: i = 1,…, N; : price of the housing; : attributes of the housing; and ~ (0, ) : the random error term.
The City of Dapaong is divided into 26 districts. To take into account the effect of belonging to a neighborhood, we can use either a fixed effects model or a random effects model. In the fixed effects models, belonging to a neighborhood is taken into account by a dummy variable equal to 1 for residents of the district and 0 otherwise, such that:
where j = 1,…, J designates the district where the owner lives and the fixed effect linked to belonging to district j.
According to Jones (1991) , this model assumes that "all the relevant variation is at one scale, that there is no auto-correlation, and that there is a single general relationship across space and time … [T]his model denies geography and history; everywhere and anytime is basically the same."
The random effects model, also called variance components model or multi-level model, allows us to take into account the spatial correlation of house prices in the inner districts (Jones, 1991; Jones and Bullen, 1994; and Orford, 2000) . In this case, the hedonic price function is written as follows:
With = + and ~ (0, ) the same random effect for all the houses in the same district, it can capture the effect of context related to membership in a neighborhood.
In this study, the random effects model is more appropriate. Indeed, according to the localization of districts (proximity to the city center) and amenities that are present (markets, schools, etc.), quality of life will be different from one area to another. In fact, as can be seen in Figure 2 , house prices tend to be generally higher in areas where the quality of life is high. Home prices vary, therefore, at two distinct geographical levels: individual (home) and neighborhood. Furthermore, according to Orford (2000) , "inferential errors are likely to occur when inappropriate single-level models are used, and when multilevel data are modelled using techniques designed for a random sample, such as OLS regression. These problems can be overcome by specifying the model, not as varying at a single level, but as varying simultaneously over a number of levels."
The model to be estimated can be written in the following reduced form:
c. Test for a selection problem
The database includes 386 housings, of which 108 are "mud houses" and 278 are "celibatoriums." By their nature--the materials used and the cost of construction--celibatoriums and mud houses are very different. In fact, they are very heterogeneous properties that cannot be analyzed simultaneously in the same sample. In effect, this would create a problem of heteroscedasticity. In addition, the Student's t-test for independent samples leads to rejecting the assumption of the homogeneity of these two sub-samples with a probability of 0.001.
On average, celibatoriums are more expensive than mud houses (Fcfa 5, 172, 823 against Fcfa 3, 170, 370) . If we consider the decision to own a mud house or celibatorium as a market decision, we will have self-selection on the part of households. The poorest would go mostly to mud houses, while the richest would opt for celibatoriums. The selection problem can be addressed by a two-regime, endogenous-switching model, allowing for the consideration of the decision to buy a mud house or a celibatorium. However, the estimation of this model reveals the absence of selection.
14 We can therefore estimate, independently, a hedonic price equation for each type of home. The two equations are estimated independently.
The hedonic price function for celibatoriums is:
The hedonic price function for mud houses is:
d. Estimation strategy
We first estimate 15 models without explanatory variables; this allows for the calculation of the contribution of each level (individual and district) to the total variance of house prices. We then calculate the intra-district correlation " = #² % #² & ' #² % • According to our results (cf. Table 3), house prices are correlated within neighborhoods of Dapaong. Depending on the specification chosen, between 3.7% and 16.6% of the total variance in celibatorium house price specification is explained by membership in a district. This percentage is higher for mud houses; it varies between 33% and 92%. The high correlation between mud house prices within districts is explained by the smallness of the value of these houses compared to the value of land plots on which they are built. In fact, other things being equal, land value is highly correlated within districts. We then estimate the full model with all explanatory variables (cf. Tables 4, 5, and 6). The results obtained by means of the HPM are sensitive to the functional form chosen. Its choice has been and remains the subject of many discussions 16 since the seminal paper by Rosen (1974) . Therefore, we estimate four models, i.e. linear, lin-log, log-lin, and log-log models. We now focus on celibatoriums, since only the number of rooms and the type of floor appear significant for mud houses.
In order to select the appropriate model, we use the J-test 17 and PE-test (cf. Appendix C). Tests indicate that the log-lin model is the best specification. However, in this specification the variables Piped_Water and Latrine_MDG are not significant (although Piped_water is significant in Table 4 , models A and B). Therefore, we propose another estimate in which we disaggregate the latrine_MDG variable by type of latrine (cf. Table 7) . 16 The article by Cropper et al. (1988) is a reference article on the subject. 17 J-test performs the Davidson-MacKinnon J test for comparing non-nested models. Following the J-test, if the first model is correctly specified, then including the fitted values of the second model into the set of regressors should provide no significant improvement. But if it does, it can be concluded that model 1 is not correctly specified. PE-test performs the MacKinnon-White-Davidson PE test for comparing linear vs. log-linear specifications. Following the PE-test, if the linear specification is correctly specified then adding an auxiliary regressor with the difference of the log-fitted values from both models should be non-significant. Conversely, if the log-linear specification is correct, then adding an auxiliary regressor with the difference of fitted values in levels should be non-significant. (For further details, see: Davidson and MacKinnon (1981) ; MacKinnon, White and Davidson (1983) ; and Greene (2003)). Moreover, it is necessary to take into account the endogeneity that may exist between the price of the dwellings and the quantities of characteristics. Indeed the buyer can simultaneously choose the price and some characteristics. In the presence of endogeneity, the coefficients of the different characteristics estimated would be biased and inconsistent, the explanatory variable(s) being correlated with residuals of the regression (Cavailhès, 2005) . As we suspect the number of rooms to be endogenous, we define two instruments: the number of households in the dwelling and the number of individuals. These are correlated with the number of rooms but not with the housing value. The test of overidentified restrictions suggests that we cannot reject the null hypothesis that the instruments are uncorrelated with the error term in the structural model. However, conducting the Hausman test for endogeneity leads to a p-value of 0.9993. Hence, we cannot reject the null hypothesis that the number of rooms is exogenous.
Results and discussion
The estimation of the hedonic price function, previously performed, shows the importance of the intrinsic characteristics of the celibatoriums in the study area. Indeed, the implicit price of rooms is high. Having a medium, degraded or unfinished home decreases its value compared to an excellent home (cf. Table 4, 6 and 7). Having electricity and water leads to an increase of the housing value (Table 4 , Model C). Our estimates therefore highlight the importance of access to basic services, such as water and electricity. Regarding latrines, our results (Table 7) highlight the capitalization of VIP and Traditional latrines compared to using the nature for households living in celibatoriums. Such results are in line with expected results.
Despite considerable efforts, water, sanitation, and hygiene remain striking issues in developing countries. Actions emanating from the civil society, governments, NGOs, donors, and foundations are countless (education programs, investments, etc.). However, the issue still needs to be tackled. The particular issue of latrines affects several key dimensions of the human being: the spread of infectious disease, the quality of the immediate environment, his/her dignity, and, therefore more widely, quality of life (Jenkins and Curtis, 2005) .
Our results support the idea that the presence of certain types of latrines is positively capitalized in housing values. This can cause two effects. On the one hand, to purchase/sell in the real estate market, house prices with latrines will be higher due to a premium linked to their presence. Thus, only one category of households, probably richer, will have the ability to pay for these homes. On the other hand, on the rental market, we may expect this premium to increase rental values and thus affect poorer households. This argument is supported by existing studies that find a positive relationship between rents and the presence of toilets, e.g. Knight et al. (2004) in Uganda and Gulyani and Talukdar (2008) in Kenya.
As raised by Malpezzi et al. (1985) , information on the functioning of housing markets in developing countries remains relatively scarce compared to that of developed countries, although necessary for policy makers when addressing urban policies. What is more, "in developing countries, only a small number of studies have been done, and these are only linked to policy applications" (Malpezzi et al., 1985 p. 15) . Water and sanitation policies are part of the wider problem of land management in African cities. In the context of the Millennium Development Goals (MDGs), governments supported by donors and NGOs invest in many programs related to the production and distribution of drinking water and sanitation to improve households' well-being. The crucial question raised by these development actors is whether projects that are intended to help the most disadvantaged populations really benefit them. And more generally, to what extent does their operation contribute to the fight against poverty?
Our analysis aims at investigating the unexpected or unintended effects of programsinitially aimed at improving access to water and other basic services-on the targeted populations. In our econometric model, we question whether there is a positive relationship between property prices, piped water, and sanitation, and the underlying idea that the improvement of water and sanitation infrastructure has an effect on the standing of a neighborhood. To our knowledge, this is the first analysis of the value of housing attributes in Togo.
One major consequence of a positive relationship between house values, water, and sanitation could be the eviction of the poorest people in these neighborhoods. Rakodi (1992) refers to the "…'hijacking' of housing or plots intended for the poor by higher income groups" and emphasizes the "realization that housing for the urban poor must be considered within the context of the housing sector as a whole." These people will most often move a little further out, most commonly to areas lacking basic services (water, sanitation, electricity, education, health, and so forth). This is partly responsible for the constant expansion of cities to the periphery and the development of many neighborhoods, for which the literature provides different names depending on the location and context (informal devices, suburbs, slums, and the like). The development of these areas generates many problems.
The first is land policy for regulating urban sprawl. The second is the lack of, or even total absence of, the provision of basic services (such as water, sanitation, electricity, education, and health). We argue that policies should not act only to improve the provision of these services, but that such policies should be accompanied by housing and tenure measures in order to avoid these unintended effects. In Togo, like in many developing world cities, water policy relies on projecttargeting or a project-oriented approach. We argue that urban services and housing ought to be considered in a holistic way. This idea is also shared by Rakodi (1992) , Mayo et al. (1986) , and Archambault et al. (2012) .
Further analysis is needed, though; indeed, even if other studies (like Megbolugbe, 1989, in Nigeria; Knight et al., 2004, in Uganda; and Gulyani and Talukdar, 2008 in Kenya) find positive correlation between water and sanitation services and housing values/rents, there is not yet enough evidence. Housing and urbanization is and will continue to be a major factor in African cities (Collier and Venables, 2013) . Therefore, more research should be devoted to this matter.
Finally, performing a cost-benefit analysis for urban service in African cities should be considered. Even if studies find that tap water and sanitation increases home values or rental, tap water often is less costly than private vendors, as noted, for instance, by Gulyani and Bassett (2007) . One should also take into account the premium households shall pay when given access to tap water or private latrines, in order to fully capture the cost of access. Indeed, as argued by Malpezzi (1999) , intervention in the housing market or infrastructure should be accompanied by an analysis of how the interventions change prices.
Conclusion
The purpose of this article was to examine, in the context of an African city, the impact of housing characteristics on housing values using the hedonic price method. The implementation of this method in the city of Dapaong, Togo reveals the importance of intrinsic characteristics.
Hence, these results indicate that the HPM may be a significant tool for the development of a city in the developing world. Indeed, in the context of studying the growth and financing of the "African city", water policy--whether through public or private provision and whether funded domestically or through international funding--meets a vital need of the population. Indeed, the provision of drinking water and sanitation cannot be reduced to a vector of development and differentiation of a neighborhood or a city through the promotion of a pleasant lifestyle. Beyond the immediate effects on health, access to water and sanitation has a considerable impact on households in developing countries. In fact, have a decent housing, for example, would increase women's access to the labor market (Malpezzi, 1999 ; Collier and Venables, 2013) , as they would have less work at home, such as collecting water. The revealed importance of sanitation in the issue of urban development contributes to rendering public decision-making even more complex-not only do households have to pay for their water consumption, but they also have to pay a premium to have access to sanitation in their homes. In this context, the implementation of a second step would be to assess the actual cost to households of accessing these sanitation services, with a view to streamlining public decision and international funding, through such a cost-benefit analysis.
Appendix A. Sampling procedure Sampling
The sample was constructed on the basis of data provided by the Regional Office of Statistics (Direction Régionale de la Statistique, 2010 estimation). The following definitions were used: -Household: A group of individuals having or not having a relationship, living in the same dwelling, taking meals together and having the same family budget (INE, 2006) . In some cases, we can find a group of individuals who live in the same house without sharing the same budget. In this case, we consider each person as an independent household. Military barracks, residential schools, colleges, hospitals, and prisons are considered as "collective" households, so voluntarily excluded from our study. 
Sampling: two-stage sampling
The survey was conducted in the form of a stratified, simple, random sampling. The first level consisted of, first, cutting the city into small geographic areas. Four areas have been established. The second degree is a second, random drawing but this time in the households in the four areas above, ensuring there are interviews in each district.
Regarding the selection of households: there was systematic selection with only the first household randomly selected. The following households were selected by counting "steps" (the value of "steps" differs depending on the neighborhood, since all districts do not have the same sample size) from the first randomly selected household. After arriving in a district, each investigator started from the center, each taking a different direction (north, south, east, or west) respecting the step value-this, to better disperse the sample and to comply with the random selection of households. If someone refused to answer the questionnaire, the investigator would go to the first neighbor.
Sample Size
The sampling unit is the household. Specific factors have been taken into account in determining the size of the sample: (i) ensure the statistical power of the sample to conduct statistical and econometric analyses and (ii) have a handy sample to ensure a proper system of quality control at all stages. Calculating the sample size was made in three steps:
(1) Calculation of the sample size base. Three factors are decisive for the calculation of the sample size in this study: The estimated prevalence of the studied variables (i.e. rate of access to water or sanitation), namely, the rate of access to improved sanitation: p; the confidence level under T; and the acceptable margin of error: m. In this case, the rate of access to improved sanitation was 13% in 2010 (JMP, 2012) , which gives us the following parameters: P = 13%, m = 5%, and T = 1.96 (for a confidence level of 95%). The central limit theorem states that if a random sample of size n (n> 30) is taken from a population in which the average frequency of the population is f, then the sampling distribution (or law of the estimator p of f) approximately follows a normal distribution N of mean p and standard deviation σ (f) with: ()) = * + 1 − + . With the assumption of a sample with replacement, one must choose n such that T*σ (p) ≤m with T (random variable) = 1.96, which gives
Therefore, the minimum size required for the sample is given by the latter. After calculation, the value of the sample found is 173 households or units of observations.
(2) Correction of clustering effects due to the choice of distribution units. The sample is based on a selection of 6 districts. To correct this, we multiply the sample size by this effect, often called the cluster effect (D). It is assumed, in general, that this cluster is equal to 2 (D = 2). With the correction, n is equal to 347 households (Z * 2).
(3) We must add to this figure a margin of 10% to account for non-responses or recording errors. This brings our value to 382 households, a figure that we will round to 400 households.
Distribution of households to investigate by region
A sample of 400 households (according to calculations) was considered relevant. Given the high number of districts (26), we raised the number of households to 556 in order to have more households per district. This will be distributed in proportion to the size of each of the four study areas, as described in the following table: 
